We describe the clinical and laboratory findings of 7 adult patients with serological evidence of recent human parvovirus B19 (HPV) infection who presented with generalized edema. Six of the 7 patients had household contact with children with erythema infectiosum and had flu-like symptoms before visiting hospital. The interval between the flu-like episode and the development of edema ranged from 4 to 13 days (mean 7.0). In all 7 patients, there was serological confirmation of recent HPVinfection, and all showed the development of edema following HPVinfection without urine abnormalities or anemia. Twopatients presented hypocomplementemia,and two patients showed signs of congestive heart failure. HPVmay be considered a causative agent of generalized edema not only in the fetus but also in adults and HPVinfection should be included in the differential diagnosis of generalized edema formation.
Introduction
Humanparvovirus B19 (HPV) was first found in sera of largely symptomless blood donors, and subsequently was found to be the causative agent of Fifth disease (erythema infectiosum) (1) . HPV infection is sometimes associated with aplastic crisis in patients with chronic hemolytic anemia (2) , and arthropathies (3, 4). The occurrence of nonimmunehydrops or stillbirth in B 19-infected womanis a concern (5). The spectrum of clinical manifestations of human parvovirus infection continues to expand. We describe the clinical and laboratory findings of 7 adult patients with serological evidence of recent HPVinfection whopresented with generalized edema.
Patients and Method
An outbreak of erythema infectiosum occurred in Nanao city, Japan from April to May 1992. During the outbreak, 7 patients (6 females and 1 male; age range, 30-37 years; mean 33.7 years) visited our hospital because of edema. Six of the 7 patients had household contact with children with erythema infectiosum and had flu-like symptomsbefore visiting hospital. Evidence of recent humanparvovirus B 1 9 infection was sought by B 19 specific IgM antibody by Western blot technique (6).
Result (Tables 1, 2) HPV-specific IgM by Western blot technique was detected in the sera from all 7 patients. The interval between the flu-like episode and the development of edema ranged from 4 to 1 3 days (mean 7.0). Physical examination revealed lower extremity swelling and/or periorbital edema in all 7 patients. Body weight gain ranged from 2.5 to 7.0 kg. A maculopapular erythematous rash was present in 4 of the 7 patients, usually on the thorax and extremities. The rash was described as a blotchy or lacelike eruption, but the typical "slapped-cheek" appearance was not present. Jointpain was present in 5 of the 7 patients. One patient had only generalized edema with no skin rash or joint symptoms. Pleural effusion was detected in 3 of the 7 patients by chest X-ray, and 2 of 3 patients had signs of congestive heart failure. Gall bladder wall thickening and ascites were also detected in 2 patients by abdominal ultrasonography. Laboratory examinations revealed leukopenia in 2 patients (2, 100 and 2,300/mm3), thrombocytopenia in 1 patient (96,000/mm3), elevated alanine aminotransferase in 1 patient (1 1 1 IU/L), and decreased serum CH50level in 2 patients (10.4, and <5 U/L). All patients had normal red blood cell count, serum creatinine and urinalysis. Rheumatoidfactor was negative in all 7 patients. Four patients were treated with diuretics, the others were treated with rest and sodium restriction. The generalized edema disappeared within 1 week.
Nakazawaet al 
Discussion
HPVinfection has been associated with a variety of clinical syndromes, including erythema infectiousum (1), aplastic crisis in patients with underlying chronic hemolytic anemia (2), rheumatoid-like arthritis (3 , 4), and intrauterine infection with hydrops fetalis (5). Recently, Malmet al reported a case of transient heart failure after HPVinfection (7). In that case, bilateral edema and pulmonary rales were noted. They suggested that HPVmight be a cause of transient heart failure in adults.
In this study, all 7 patients had serological confirmation of recent HPVinfection, and all showed the development of edemafollowing HPVinfection without urine abnormalities or anemia. However, two patients presented hypocomplementemia, and two patients showed signs of congestive heart failure.
Furthermore, one patient presented only generalized edema. These 7 cases demonstrate that HPVinfection could present with a clinical picture resembling that of acute glomerulonephritis with minimal urinary abnormalities (8) or idiopathic
The clinical picture of glomerulonephritis without changes in the urine or with only minimal changes, such as a few red cells or trace amount of protein, may be encountered from time to time. In such cases, an infection followed after several days by the development of edema, elevated blood pressure and sometimes by an increase in jugular venous pressure is the typical history.
The mechanism for the hydropic change seen in fetal HPV infection is probably fetal heart failure secondary to persistent fetal anemia or viral myocarditis (9). However, these 7 patients Weconsider that HPVis a causative agent of generalized edema not only in the fetus but also in adults and that HPV infection should be added to the differential diagnosis of generalized edema formation.
